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Abstract 
創出01込書h，esti臨 atingbody co悶positionis important in track-醐 d-fieldathletes in trainin畠， convenient and 
accurate mcthods for athle!es havc not yet becn establishcd. Mean、"hilc，閲臨atotypingbas becn used for the 
assess闇 entof athleteピphysi司ue8.The purp08e of this study wa8 to investigate the utili旬。f80問団otypin罫for
esti盟ati包gbody co由posi誼onby clarifying relations of so盟atotype00盟ponents組 dbody 00血lpositionindexes in 
college a曲letes.Mea8U1官:men担問問盟adei盤也註ザone血a1e曲目6伊国ck-蝿ふ.fielda血le出s(18-22戸)two畦盛時
each， at 13悶曲。抽出師a18.We盟.ea81鵬 dweight， 岡山t，b臨adth腿 dgir也鵬出師盟問脂， s国 fold也ickoesses(SF)， 
翻 dbioelec加calimpedance (BI). Three somatotype components (i.e.開 do臨orphy，mesomorpby朋 dectomorpby) 
wcre dctcrmincd dcpcndin喜朗暗，.Hc柚 -c鮒府組伽opo加柑icmc'出od.Body加 assindcx (BMI; k;耳鳴う，蹴dぬt
盟棚田dex(F悶;kg.m")田 dfat-合間mass泊dexσFMI;kg'酷勺(i.e.加盟a器組dfat-世間臨翻 stand百dizedby 
heigbt)， ca¥culated f加盟bo也君F姐 dBl，官官eused掛 bodyco盟positionindexes.τ11e rela世田，be同 e田 80盟ato旬開臨d
bodyc沼田lpositionwas analyzed for al two曲eas田'em，曲ts.Meso血orphy組 dectomorphy w世esign述can註y開latedto 
BMl.FMl組dFFMlbySF背宮'emore accurate也組byBl盟関:lation明也so血atoザpe∞血lpon田出.Higbc抽出Ia註a盟
竜馬r明暗 ob踊inedin the endomo叩hyvs. FMI，棚田omorphyv. FFMI， and ectomorpby vs. FFMI時lations.No m剖teT
what esti曲ation臨むthodfor body開眼posi剖onw蹄 used，each somatotype 00田lPO悶 otw:酪 signific拙 tly悶la和dto body 
co盟lpOSl加工，.古田sefindi碍S帥也e伊怠sent臨 sul胞 su盟事部t也at組吐lfOpO盟e甘icso田 2柏type四出喜wouldbe use且Ifor 
es世盟at担.gbody co田posi世闇泊註郁包間ふ量elda也letesin train泊品
KEY WORDS : Skinfold t山知ess，Bioelec位i帥1impedance， BMI， F at酷ass抽 dex，Fat-froo mass index 
P盟rpose
In track-開 d-おldevents， i.e開閉踊草，jumping and 
也即win菖， athletes should have a body盛凶n菖for也eir
event cbaract就isticsto at!ain 削除erperform胡 ce1.
Therefore，時討matingbody composition is i開po技師t
in assessing the progress of p紅白>tmancepo出且担alor 
physical condition in athletes in traini詰怠 Atwo-
co臨ponent開odel畦latdivided whole body距assinto 
fat阻 ass(FM) and fat-free 皿aS8(FFM) has been 
generally used to esti血 atebody composition21. 
Although，はinfoldthic主朋賠償F)or bioelectrical 
i盟pedance(Bl)血ethodsused widely in a field of 
sports training are easy and convenient朗容thods，
predictive e号uationus知事 these踊 ethodsmade f初期
狙.on-athleteswould be inapplicable to aぬleteswi也
highly-trained pbysical performance level. 
co盟問中間t1y，叩nvenientand accurate estimation 
血.ethodsfor athletes have not yet been e8tab!isbed. 
Meanwhlle，臨めropomeなicsomatotyping has been 
used for出e臨時s世間tof ath1e当時，physi司ues，whlch 
is easy and correct m硝 sure').lf so血atotypei8 gr臨註y
指泌総:dto body co血lposition，somatotyping would be 
useful for assessing body co聞 position.Previous 
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studies showed significant relationship between 
soma旬旬peand body composition担 college-aged
women4 • '. 61. Thorland et al. investigated body 
composition and sornato勿pecharacteristics of ju且ior
Olympic athletes'1. However there is no study也at
relationship between both indexes for a由leteswas 
cl町姐ed
The purpose of this study was to investigate the 
utility of somatotyping for estimating body 
composition by clarifヤingrelations of somatotype 
compon目白血dbody composition index田 basedon 
bo也SFandBI血∞llegea:也letes.
Methods 
1) Subjec旬
Thirty-one male college track-and-field athletes 
(18-22 yr) pa:rticipated恒也iss旬dy，two times each， 
at 13-mon由int町vals.
2)An也ropometric皿easuremen胞
Weight， height， two biepicondylar breadths 
(h山nerus姐 dfe血町)，two g廿也s(fixed upp町町m阻 d
ca1f)岨dfive skinfold吐llcknesses(SF; biceps， tric芯ps，
subscapular， suprailiac and medial calηwere 
me湖町edon也eright side of也ebody岨dby仕ained
investigator according to standard techniques. 
Bioelectrical impedance (BI) was measured using a 
generator71 (TP-202K， Toyo Physical， Fukuoka， 
Japan). 
3) Somatotype 
Somatotype was described depending on three 
somatotype co皿 ponents(i.e. endo皿 orphy，
mesomorphy and ectomorphy) which were 
determined according to the Heath-Carter 
姐血ropo血etricme血o♂.
4) Body compositions 
Esti血atingbody composition was made by both SF 
described by Lohrman81 and BI. Body mass index 
(B阻;kg'm-2)，血dfat mass index σ阻;kg.m-2)血 d
白.t-freem描 sindexσF阻 ;kg・皿，-2)(i.e. fat rnass a且d
白.(-企eemass standardized by height)" 10>， calcu1ated 
from both SF and BIσ阻・SF，FMI-BI， FF阻・SF血 d
FFMI-BI， respectively)， were used as body 
composition indexes. 
5) Statis岨.cs
Allda阻 a田 p田S回同dasme町止SD.Ap位。dt-test 
was used to compare two variables. A pearson 's 
correlation coefficient was employed to test the 
relationship between two variables. Statistical 
SI胆五C岨 cew描 a∞ep飽datp<O.05. 
Results and discussions 
りComparisonof evaluation me曲。d
(SF vs. BI relation; Table 1) 
Al血oughp出 sentevaluation methods using SF and 
BI are estimated企'omdifferent principle， there was 
no sigoific阻.tdiffereoce between body ∞mposition 
indexes eva1uat怠dby both. These resu1ts wou1d show 
that the values estimated企omboth me也odswere 
proper. 
Table 1. Body∞Impositi.on泊d町田incoUege a吐letl田.
E岨(kg"m2)
FFMI陶的
SF 
3.2%0.8 
18.2土1.2
3.0，凶7
18.4士1.2
BI 
SF: Skinfold由icl皿es，BI: Bioelec回目1imp田担n田.FMI: Fat 
mass index， FFMI: Fat-fre mass ind田.
2) Soma佃typeofa白let倒 σig.l) 
Somatotype of track and field athletes was 
dis凶bu也dov町血.eMesomorphy・Ectom田phyr血 ge，
whichmeans伽 t印t卵胞W悶 well-muscleda:幽出s.
??
?
-， -. 
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• 
日g.1. Somatochart in coU巳ge位'8ck.田ld-fielda仕u世田.
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3) Somatotype vs. body composition relation (Fig. 2) 
The relations of each somatotype component and 
body composition index are shown in Fig. 2， and 
significant correlations of pく0.001level are 
demonstrated by straight line. Significant relationships 
were found between BMI， and mesomorphy (positive) 
and ectomorphy (negative). FMI and FFMI-SF were 
more accurate than -BI in relation with somatotype 
components. High correlations were obtained in the 
mesomorphy vs. FFMI (positive) and ectomorphy vs. 
FFMI (negative) relations in both -SF and -BI. On the 
other hand， endomorphy was highly related to FMI-
SF but weakly related to FMI -BI. These results for 
athletes could be consistent with previous studies for 
students 4， 5， 6). 
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Fig.2. Relationship between body composition indexes and three somatotype components. 
Body composition index vs. endomorphy in left column， mesomorphy in middle column and 
ectomorphy in right column， respectively. Somatotype score vs. body mass index (BMI) in 
upper line， fat free mass index (FMI) and fat-free mass index (FFMI) by skinfold thikness (SF) 
in middle line， and by bioelectrical impedance (BI) in bottom line， respectively.・:body 
mass index，・:Fat-free mass index， .A.: Fat mass index. 
would be useful for estimating body composition in 
We investigated the relation between somatotype 
and body composition in college track-and-field 
athletes. No matter what estimation method for body 
。 。?? ? ?
?
?? ????? ???????? ??? ??? ????
Conclusions 
Although somatotype and body composition by SF 
are calculated丘omanthropometric measurements， by 
BI is evaluated企omdifIerent principle of measurement. 
N evertheless， no matter what estimation method for 
body composition was used， strong relation was 
obtained between somatotype and body composition. 
Consequently， these results would support our 
hypothesis that anthropometric somatotype rating 
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composition官邸 used， s仕ongrela姐onwas obtained 
bet官明nboth indexcs. Mesomorphy朋 dectomorphy 
宵erehighly related to FFMI i益 particular.These 
findings in the present study suggest that 
閉 th悶pomc.出csomatotype開ting官ouldbe usc抗1for 
臨む血組且畠bodycomposi住on盤 a也i剖:es盟甘髭盟各
Referen封書
1) 官1Or1組d，W.G.， Johnson G.O.， Fagot， Y.G.，古車p，
G.D.蹴 dH部加古er，R.W.令 (1事81)Body悶 mposi甘on
and somatotype charact宕tisticsof junior 01問中ic
a誼必tes.Med呂田 SportsExer. 13舗 332叩33君
2) Ko聞 iya)君臨dMas羽da，T. (19型的 Es蜘聞説明。f
huma且 bodycompositio盟 bybioelectrical 
註nped阻開血開sur盟盟関ts悶悶uationfor est:皿ating
total body官 atcrin Japanese subjects. Jpn. J 
Phys. Fi組問sSports Mcd. 39: 53-59. 
3) C躍起r，J.E.L岨dH出量1，B.H. (19型的SomatoザP盟草
ωDeve10pm開 tand applications. Ca踊bridgeUruv. 
Prε~SS， Ca盟主btidgc.
ヰ) Slaughter， M. H. and Lohman， T.G. (1塑76)
Rela討onsbipof body composition加 somato守pe
A盤.J.Phys.An曲即'POl.44: 237-244. 
5) Loh盟組， T.G.， SI翻喜hte旦M.H.，SeHnger， A.阻d
Boileau， R.A. (1宮78)Relatio混shipof body 
composition to somatoザpein colle野間関.Ann. 
H山且Biol.5: 147-57 
め Bale， P.(1980)τ'he開latio悶:hipof physi唱間関d
body composition to stren富thin a group of 
physical education students. Br. J. Sports Med. 
14・1骨3“1哲也
7) Ko踊 iya，S.， M描uda，T.翻 dTer朋 10to，K. (2∞12) 
Mode1 forhu皿anbo有田盟lpOSl担on組 alysisand 
basic co註ceptsunderlyi担gthe generation of 
predictive向田.!io田 .J.He剖甘1Sc;. 24: 1-立
書) Loh血an，T.G. (1空86)Applicability of body 
開臨lposr恒0担tecbn1quesa耳dco即秘話.tsfor chi1dren 
and youths. Exerc Sport Sci Rev， Mac聞iIlan'
New York 14 : 325-57 
世)Na品由。，T.a包dKo盟 ya， S. (2∞3) Refer租 cenon瑚
for a fat-fr開田assindex翻 dfat臨踊S担d悶 in
the Japanese child population. J. Physiol. 
Ant並opol.Appl. Hu盟組Sci.22: 2ヲ3-298.
10) VanItallie， T.B.， Yan， M-U.， Hey盟sfield，8.B.， 
F国主， R.C.，拙dBoileau， R.A. (1持品)H悶ght町
田町田Iiz渇dindices of由eboy's fat-世間師a器開4
fat ma8S: potentially useful indicators of 
出甘itio酷1sta虹18.Am. J. Clin. Nutr.匁:953-対
